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DEVICE FOR DEFLECTING A WEB 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority under 35 U.S.C. § 1 19 of German 

patent application DE 103 07 992 filed February 23, 2003, the entire contents of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002J The present invention pertains to a device for deflecting a web, preferably for 

turning and/or turning around. The device has at least one turning bar that can be shifted. 

BACKGROUND OF THE INVENTION 

[0003] Turning bars are used in machines that treat or process web-like material for 

turning or turning around a web or simply to deflect the web in relation to its direction of 
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delivery, e.g., by 90°. Prominent examples of such machines are web-fed rotary printing presses 
to which the present invention also preferably pertains. To make it possible to increase the 
flexibility in bringing together a plurality of webs, whose definition will also cover strands of a 
web cut lengthwise below, or to change only the new direction in the case of a simple change in 
direction, the turning bars of an arrangement comprising a plurality of turning bars or only 
individual turning bars of the arrangements or optionally also only a single one of the turning 
bars can be shifted. The property of shiftability means that the turning bar in question can be 
moved from a starting position, which it assumes in the plane of the web, into a new position in 
the plane of the web, in which it points in the direction of delivery at a different angle than in the 
starting position. In general, turning bars of web-fed rotary printing presses point at an angle of 
45° to the direction of delivery of the entering web and are turned or pivoted by 90° during the 
deflection, so that they point at an angle of 135° to the direction of delivery of the entering web 
after the deflection. 

[0004] The shifting of turning bars causes problems especially in web-fed rotary printing, 

toward which the present invention is preferably but not exclusively directed. In web-fed rotary 
printing presses, the turning bars are used to bring together a plurality of webs. A plurality of 
turning bars are often accommodated in such an arrangement in a compact manner in a very 
small space. When the press is changed over from one printed product to another printed 
product, e.g., from one newspaper product to another newspaper product, a plurality of turning 
bars and possibly all turning bars of the arrangement must be shifted in order to adapt the 
arrangement to new web paths. The configuration is time-consuming and therefore expensive 


last but not least because of the poor accessibility to the individual turning bars. 

[0005] Turning bars that can be shifted automatically, as they are known from, e.g., DE 

43 1 1 437 Al, eliminate these drawbacks, but they are associated with a great mechanical and 
control engineering effort. A plurality of motors are needed to shift a turning bar, and a 
5 movement of the turning bars in relation to two axes of movement, which movements are 

generated by the motors, must be coordinated with each other. A corresponding effort is also 
needed for the mounting of the turning bar. 


SUMMARY OF THE INVENTION 

[0006] One object of the present invention to reduce the technical effort needed for the 

10 rapid shifting of a turning bar. 

[0007] The present invention pertains to a device for deflecting a web, preferably for 

turning and/or turning around a web. The device comprises at least one shiftable turning bar. If 
the device is a device for turning and/or turning around a web, the device comprises at least one 
additional turning bar, which is preferably also shiftable, but does not have to be. For turning 
15 around a web, a deflecting means, which is arranged on the side of the pair of turning bars and to 
which the web exiting one turning bar is delivered and is returned while wrapping around the 
lateral deflecting means and is led over the other turning bar of the pair, preferably also belongs 
to the at least one pair of turning bars. The device especially preferably comprises a plurality of 
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pairs of turning bars and even more preferably at least one such lateral deflecting means each per 
pair of turning bars. Each of the pairs of turning bars and the lateral deflecting means optionally 
provided per pair may be integrated especially in one level, in which case the device has two, 
three or even more levels of this type arranged one on top of another. 

[0008] For the at least one shiftable turning bar, the device comprises, furthermore, a first 

turning bar holding means, which is connected to one axial end of the turning bar, a first guide, 
along which the first turning bar holding means is guided movably, and, furthermore, another, 
second turning bar holding means, which is connected to the other axial end of the turning bar, 
and a second guide, along which the second turning bar holding means is guided movably. The 
turning bar thus extends between the two guides pointing at right angles to the turning bar and 
can be adjusted along the guides. The guides are preferably straight guides and may extend 
especially in or in parallel to the plane of the web, preferably horizontally. 

[0009] The device comprises, furthermore, an adjusting means for at least one of the two 

turning bar holding means. The turning bar holding means in question is adjustable along its 
guide by means of the adjusting means in order to reposition it for the shifting of the turning bar. 
The adjusting means may be coupled with both turning bar holding means for adjusting these 
means. It is preferably coupled with only one of the two. The first adjusting means is especially 
preferably adjustable by means of the adjusting means. 


[0010] The connection between the turning bar and the first turning bar holding means 


can be severed manually and also be established manually. The connection is preferably formed 
as a quick acting closure, which can be quickly released and also quickly established without 
auxiliary means. During shifting, the turning bar is manually separated from the first turning bar 
holding means in a first step. The connection between the turning bar and the second turning bar 
holding means is maintained during the shifting operation. In this sense, it is a permanent 
connection, which is preferably severed only for the replacement of the turning bar. 

[0011] After the separation, the first turning bar holding means is adjusted from a starting 

position, which it assumes before the shifting, along the first guide into the preset new position, 
which determines the orientation of the shifted turning bar. The adjustment and the positioning, 
i.e., the fixation in the new position, is preferably brought about by the adjusting means. After 
the separation and before, after or preferably during the positioning of the first turning bar 
holding means, the second turning bar holding means is moved along the second guide into its 
new position, which can be brought about advantageously by a corresponding handling of the 
turning bar in the case of the manual adjustment preferred for the second turning bar holding 
means. If the adjusting means brings about the adjustment of the second turning bar holding 
means, the turning bar is held by the human operator during the adjustment. The new position of 
the turning bar holding means to be adjusted manually is preset by the overall length of the 
turning bar extending between the guides and by the two adjoining turning bar holding means. 
After the second turning bar holding means has been moved into its new position, the still free 
end of the turning bar, which end faces the first guide, is again fixed manually at the first guide. 
The fixing is brought about by the turning bar being connected to the first turning bar holding 


means. 

[0012] The first turning bar holding means may be formed by a single first turning bar 

holder. However, the first turning bar holding means preferably comprises at least two first 
turning bar holders, which are designed each such that the shiftable turning bar can be connected 
5 manually with each of the first turning bar holders and can be manually separated from the first 
turning bar holder in question. The at least two first turning bar holders form at least one, and 
preferably only one connection point each for the connection with the turning bar, and the 
connection points have an identical design or are identical at least to the extent that the 
connection with the turning bar can be established and severed with the same movements. 

10 [0013] In preferred embodiments, the two or even more first turning bar holders are 

guided movably along the first guide and can be adjusted together by means of the adjusting 
means. 

[0014] If the first turning bar holding means comprises at least two first turning bar 

holders as described, the turning bar is connected before the shifting with one of the at least two 
15 first turning bar holders, while it is preferably connected with the other of the at least two first 
turning bar holders after the shifting. The first turning bar holding means is correspondingly 
adjusted, preferably by means of the adjusting means, such that the one turning bar holder of the 
at least two first turning bar holders that was not connected with the turning bar before the 
shifting is adjusted into the new position and is subsequently connected to the turning bar. 
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Compared to a device with only a single first turning bar holder per turning bar, the path of 
adjustment can be shortened and the adjustment time correspondingly reduced due to the 
arrangement of two or even more first turning bar holders per shiftable turning bar, which are 
adjusted together by means of the adjusting means so that one of the first turning bar holders will 
5 assume the new position. 

[0015] The adjustment of the turning bar holding means adjustable by means of the 

adjusting means is preferably brought about by means of a motor. A separate, own adjusting 
motor is preferably provided here per shiftable turning bar. The adjusting motor or, in the case 
of a plurality of shiftable turning bars, the correspondingly larger number of adjusting motors 

.10 acts/act on the turning bar holding means preferably via a gear mechanism each. A threaded 
spindle and the turning bar holding means preferably form a screw joint, or the plurality of 
turning bar holders of the turning bar holding means in question form a screw joint each. Such a 
motor may have the threaded spindle associated with it directly as a rotor or be preferably 
coupled with the threaded spindle via another gear mechanism. It is, in principle, also possible to 

15 provide a hand crank, which likewise acts on the turning bar holding means associated with it via 
a threaded spindle in a preferred embodiment, instead of an adjusting motor. An adjusting means 
that can be actuated manually may also act on the associated turning bar holding means via a 
linkage of bars, though this is less preferred, instead of via a threaded spindle. This also applies, 
in principle, to the preferred motor adjustment, for example, in the case of motor adjustment by 

20 means of a linear drive. 
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[0016] The present invention combines the advantages of the purely manual and fully 

automatic shifting of turning bars, but at the same time it avoids essential drawbacks of both 
methods. Thus, the operator does not need to separate both ends of the bar from their respective 
holding means for shifting the turning bar, as this is common in the purely manual process, but 
the operator only needs to separate one end from the first turning bar holding means, while the 
connection is maintained at the other end of the turning bar. The adjustment of the turning bar 
holding means coupled with the adjusting means is carried out either automatically or it may be 
carried out manually, e.g., from a side wall of a frame carrying the guides. Subsequently or 
during the adjustment of the turning bar holding means in question, holding the loose end of the 
turning bar, the operator can direct the second turning bar holding means into its new position by 
means of the turning bar if the position must be changed. The turning bar itself is used as an 
adjustment linkage of bars via the articulated connection with the second turning bar holding 
means. If the second turning bar holding means is adjusted by means of the adjusting means or 
another adjusting means, the operator only needs to hold the separated turning bar and to adjust 
the first turning bar holding means if this is not adjusted automatically. 

[0017] In preferred embodiments, the connection between the turning bar and the first 

turning bar holding means is a snap-in connection. If a plurality of first turning bar holders are 
associated with the turning bar, each of these first turning bar holders is designed for receiving a 
snap-in connection with the turning bar. 


[0018] 


The snap-in connection is preferably designed as a quick acting closure, which 
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permits quick release and quick establishment of the connection manually without auxiliary 
means. The quick acting closure is preferably formed by a mount, which is open on one side, 
and a connecting element that can be accommodated in the mount. The mount may be provided 
at the end of the turning bar and the connecting element at the first turning bar holding means. 
However, the mount is preferably formed at the first turning bar holding means and the 
connection means at the end of the turning bar. The mount is preferably open toward such a side 
that the connecting element enters and leaves the mount by a pivoting movement of the turning 
bar, which takes place in the plane of the web. The mount and the connecting element are 
preferably even shaped such that the connection can be established only by a pivoting movement 
in the plane of the web and it can also be separated only by such a pivoting movement, and the 
pivoting movement, which is mentioned here for the purpose of determining the mount, 
preferably accounts for only a small portion of the overall pivoting movement that the turning 
bar performs during the shifting. 

[0019] The snap-in connection is advantageously secured by means of a locking element, 

which is tensioned into one locked position by the application of a force of elasticity. Such a 
locking means may be especially a linearly guided locking pin or a pivotable snap hook in the 
manner of a catch. The locking element advantageously has a symmetrical shape, such that the 
connecting element is moved into the mount by the pivoting movement of the turning bar and 
pushes the locking element out of the locked position against the force of elasticity, but it is 
reliably prevented from being moved out of its locked position by the turning bar pushing in the 
pivoting-out direction. For pivoting out, i.e., for separating the turning bar, the locking element 


must rather be moved out of the locked position by hand against the force of elasticity by being, 
e.g., pulled, pushed or pivoted. 

[0020] The second turning bar holding means is preferably displaceable continuously 

freely and with low friction along the second guide. The second guide preferably forms a sliding 
5 guide for the second turning bar holding means. 

[0021] In a preferred embodiment, the connection of the turning bar with the second 

turning bar holding means is formed by a hinge. The axis of rotation of the hinge preferably 
points vertically to the plane of the web when the turning bar is connected with the first turning 
bar holding means, so that the pivoting movement of the turning bar taking place in the plane of 
10 the web is made possible by the articulation of the turning bar with the second turning bar 
holding means. 

[0022] The turning bar, which is separated from the first turning bar holding means but is 

still connected with the second turning bar holding means, is pivotable in a preferred 
embodiment not only in the plane of the web, but also out of the plane of the web. To make this 
15 pivoting movement possible, a drag hinge with a pivot axis extending in or in parallel to the 

plane of the web and pointing preferably at right angles to the direction of delivery of the web is 
formed. This drag hinge is preferably likewise designed as a hinge, preferably between the 
second turning bar holding means and the second guide, by the second guide forming the pivot 
axis and the second turning bar holding means forming a bush partially or completely 
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surrounding the second guide. The hinge for the pivoting movement of the turning bar around 
the axis of rotation or pivot axis that is vertical to the plane of the web is preferably formed at an 
arm rigidly projecting from the bush. 

[0023] It should also be mentioned in connection with the first guide and the first turning 

bar holding means that the first guide also forms a sliding guide for the first turning bar holding 
means in a preferred embodiment. The first turning bar holding means may have here especially 
a guide part that is shaped as a partial bush or preferably a full bush and partially or preferably 
completely surrounds the first guide and is guided slidingly with close tolerance at the first 
guide. The connection with the shiftable turning bar is preferably formed at an arm rigidly 
projecting from the guide part. If the first turning bar holding means is coupled with the 
adjusting means, it has an engaging part, which engages the adjusting means. If the engagement 
is formed, as is preferred, with a threaded spindle of the adjusting mechanism, the engaging part 
forms a partial or full bush with an internal thread, which engages the thread of the threaded 
spindle. If the first turning bar holding means is formed by a plurality of first turning bar 
holders, each of the first turning bar holders preferably has such a design. The same applies 
analogously if the second turning bar holding means is coupled with the adjusting means or 
another adjusting means. 

[0024] The present invention will be explained below on the basis of a preferred 

exemplary embodiment. The features that become apparent from the exemplary embodiment 
lead to the improvement of the subjects of the claims and also the features explained above in a 
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preferred manner each individually and in any combination of features. The various features of 
novelty which characterize the invention are pointed out with particularity in the claims annexed 
to and forming a part of this disclosure. For a better understanding of the invention, its operating 
advantages and specific objects attained by its uses, reference is made to the accompanying 
drawings and descriptive matter in which a preferred embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Figure 1 is an initial configuration of a turning bar arrangement with 

shiftable turning bars; 

[0026] Figure 2 is side view A of the turning bar arrangement from Figure 1; 

[0027] Figure 3 is the upper level of the turning bar arrangement according to 

Figure 1 with two shiftable turning bars, which assume the starting 
position shown in Figure 1 each; 

[0028] Figure 4 is a perspective view showing the two turning bars according to 

Figure 3 during a first shifting operation; 

[0029] Figure 5 is the side view B of Figure 4; 
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[0030] Figure 6 is a perspective view showing the upper level of a first new 

configuration after the conclusion of a shifting operation; 

[0031] Figure 7 is a perspective view showing the two turning bars according to 

Figure 3 during another shifting operation, during which only one 
5 of the turning bars is shifted; 

[0032] Figure 8 is a side view showing the turning bars in side view C of Figure 7; 

[0033] Figure 9 is a perspective view showing the. upper level in a second new 

configuration after the conclusion of the second shifting operation; 

[0034] Figure 10 is a perspective view showing s the upper level in a third, new 

10 configuration after a parallel offset of one of the two turning bars; 

and 


[0035] Figure 11 is a a perspective view showing the connection of one of the 

turning bars with a turning bar holder of a first turning bar holding 
means. 

15 DESCRIPTION OF THE PREFERRED EMBODIMENT 
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[0036] Figure 1 shows a perspective view and Figure 2 a side view A of a turning bar 

arrangement with two turning bar levels, namely, an upper level 3 and a lower level 4, which is 
used to merge printed web strands in a web-fed rotary printing press for printing large newspaper 
editions. The two turning bar levels 3 and 4 are formed by two turning bars 1 and 2 each and the 
means belonging to them for mounting and adjusting the turning bars 1 and 2. The turning bar 
levels 3 and 4 differ only by their arrangement, i.e., level 3 is arranged vertically above level 4, 
but they are otherwise identical to each other per se. With the exception of minor differences, 
which play no role for the present invention, the turning bars 1 and 2 of each level 3 and 4 and 
the respective means belonging to them for mounting and adjusting the turning bars 1 and 2 are 
also identical to each other. 

[0037] The entire turning bar arrangement is mounted between two frame walls of the 

press, of which only the front frame wall 10 is shown (the other wall being substantially the 
same). Each of the turning bars 1 and 2 is connected with a first turning bar holder 1 la at one of 
its two axial ends and with a second turning bar holder 12 at the other end. A first guide 21 and a 
second guide 22 each, which are designed as straight guides as usual in the exemplary 
embodiment, are associated with the turning bars 1 and 2. For each turning bar 1 and 2, the first 
turning bar holder 11a is guided slidingly with a close tolerance at the first guide 21, and the 
second turning bar holder 12 is guided slidingly with a close tolerance at the second guide 22. 
The guides 21 and 22 extend at right angles to the turning bars 1 and 2 and are fastened at their 
ends to the front frame wall 10 and the opposite frame wall (not shown) of the machine frame. 
The guides 21 and 22 are parallel to each other in pairs for each turning bar 1 and 2 and are each 
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parallel to all other guides 21 and 22. 

[0038] A second turning bar holder 12 is provided for each turning bar 1 and 2. The 

turning bar 1 or 2 is separated from its second turning bar holder 12 for maintenance or repair 
work only, especially for replacement, and is connected in this sense permanently to its second 
turning bar holder 12. However, a plurality of first turning bar holders are provided for each 
turning bar 1 and 2. Two first turning bar holders 11a and 1 lb are provided for each level 3 and 
4 for the upper turning bar 1 , while three first turning bar holders 1 la, 1 lb and 1 1c are associated 
for each level 3 or 4 with the lower turning bar 2. Corresponding to their position, i.e., 
orientation in relation to the direction of delivery of the web, the upper turning bars 1 are 
connected either with the first turning bar holder 1 la or with the second turning bar holder 1 lb. 
The lower turning bars 2 are likewise connected either with the first turning bar holder 11a, the 
first turning bar holder 1 lb or with the first turning bar holder 11c, corresponding to their 
position, i.e., orientation in relation to the direction of delivery of the web. The turning bar 
holders 11a and 1 lb of the turning bars 1 and 2 differ only by the mount 14 formed on each of 
the turning bar holders 1 la and 1 lb, which is shaped like an eye that is open on one side. If the 
turning bars 1 are connected with one of their first turning bar holders 11a and lib, a connecting 
element 7 is accommodated in the mount 13 of the turning bar holder 11a or lib in question, the 
connecting element 7 being formed for each turning bar 1 at the end of the turning bar facing the 
first guide 21. 


[0039] 


The connection is shown in detail in Figure 11. The first turning bar holders 11a, 

15 


1 lb and 1 lc of the lower turning bar 2 are also identical to each other with the exception of the 
orientation of their respective mounts 13. The turning bar holder 1 lc corresponds to the turning 
bar holder 11a. The direction of the respective mount 13, which is different for the turning bar 
holders 11a and lib of the turning bar 1 and the turning bar holders 11a through 1 lc of the 
turning bar 2, is used to facilitate the pivoting in and out of the corresponding turning bar 1 or 2 
into the mount 13 of the respective first turning bar holder 1 la, 1 lb or 1 lc which participates in 
the establishment of the connection. The mounts 13 used to pivot the turning bars 1 and 2 in and 
out are open on such a side that the associated turning bar 1 or 2 with its connecting element 7 
can pivot into the mount 13 or out of the mount 13 only by a pivoting movement that takes place 
in its last or first part in the plane of the web. 

[0040] The connection of the turning bars 1 and 2 with one of the associated first turning 

bar holders 11a, lib and 11c each is possibly rigid, but it does, on the other hand, permit the 
quick separation and connection of the turning bars 1 and 2 with the first turning bar holder 11a, 
lib or 11c with a few, simple movements without the use of a tool or other auxiliary means. 

[0041] The first turning bar holders 11a, lib and 11c each have a locking element 14, 

which is designed as a linearly guided locking bolt. The locking element 14 is tensioned by a 
force of elasticity, which is generated, for example, by a compression spring acting on the 
locking element 14, into a locked position, in which the connection existing between the turning 
bar 1 or 2 and one of the associated turning bar holders 11a, lib or 11c is prevented from being 
separated. 
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[0042] The connection of the turning bars 1 and 2 with the particular associated first 

turning bar holder is shown in Figure 11 for the turning bar 2, and this analogously also applies 
to the connection of the other turning bars with the first turning bar holder 11a. Any differences 
in the connections, those for the turning bar 1, on the one hand, and those for the turning bar 2, 
on the other hand, are irrelevant for the present invention. Figure 1 1 shows the turning bar 2 and 
the first turning bar holder 1 la in the connected state. The connecting element 7 of the turning 
bar 2 is accommodated in the mount 13 with close tolerance and is secured by the locking 
element 14, which is in its locked position. The securing is ensured by the fact that the locking 
element 14 locks the open side of the mount 13 by protruding somewhat into the mount 13, so 
that it comes to lie in front of the connecting element 7 when viewed from the open side of the 
mount 13. The locking element 14 has an asymmetric shape at its end protruding into the mount 
13, such that its front side facing the open side of the mount 13 tapers toward the free end of the 
locking element 14, while its rear side facing the connecting element 7 has such a shape that 
reliably prevents the turning bar 2 with its connecting element 7 from being able to be pivoted 
out of the mount 13 by a force acting in the pivoting-out direction alone. Due to the taper of the 
locking element 14 on the front side, the turning bar 2 can, by contrast, be pivoted into the mount 
13 and consequently into the connection with the turning bar holder 11a, without an actuation of 
the locking element 14, which actuation would release the locked position, being needed. The 
locking element 14 is rather pushed simply out of the locked position against the force of 
elasticity (spring force) by the pivoted-in connecting element 7, but it snaps forward again by 
itself into the locked position behind the pivoted-in connecting element 7 when the connecting 
element 7 has passed by the locking element 14 during pivoting in. To separate the connection, 
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the locking element is moved manually out of the mount 13 by a sufficient amount and thus out 
of the locked position against the force of elasticity. 

[0043] Each of the first turning bar holders 11a through lie is adjustable by means of a 

motor along its first guide 21. The adjustment is brought about by means of an adjusting means, 
which has its own separate adjusting motor 20 and an adjusting mechanism for each turning bar 1 
and 2. Each of the adjusting mechanisms comprises a threaded spindle 19, which extends in 
parallel to the respective first guide 21 associated with it. The first turning bar holders 1 la, 1 lb 
and 11c form a screw joint with the respective threaded spindle 19 associated with them, so that 
an adjusting movement of the first turning bar holders 1 la, 1 lb and 1 1c along the first guide 21 
is brought about during the rotary driving of the spindles 19 because of the first turning bar 
holders 1 la, 1 lb and 1 lc being guided at the first guide 21. The motors 20 are coupled with 
their respective associated threaded spindles 19 via a reducing gear. 

[0044] The first turning bar holders 1 la and 1 lb of the upper turning bar 1 are guided by 

the same first guide 21. They form, furthermore, a screw joint each with the same adjusting 
spindle 17, i.e., they are adjusted together and maintain their distance measured in the direction 
of the first guide 21 during the adjustment. This distance is half the total length of the first guide 
21 that is available for the adjustment, at which said first guide 21 the first turning bar holders 
11a and 1 lb of the upper turning bar 1 are guided. Due to the arrangement of a pair of first 
turning bar holders 11a and 1 lb, it is thus possible not only to optimally orient the opening of the 
mount 13, which opening is necessary for pivoting in and pivoting out, but also to reduce the 
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path of adjustment to be traveled for the adjustment compared with the arrangement of only a 
single first turning bar holder 1 la or 1 lb for each turning bar 1. The conditions are the same for 
the first turning bar holders 11a, lib and 11c of the lower turning bars 2, the turning bar holder 
11c being provided especially for so-called three-funnel productions. 

[0045] To reduce or ideally eliminate frictional forces between the turning bars 1 and 2 

and the webs or web strands of a web cut lengthwise, which are wrapped around them, air is 
blown around the turning bars 1 and 2. The air blast reaches the surface of the turning bars 1 and 
2 through air blast holes 5. The turning bars 1 and 2 are correspondingly hollow, so that the air 
blast enters the hollow turning bars 1 and 2 via an air blast connection 6 and from there the 
surface of the turning bar 1 and 2 in question via the air blast holes 5 and thus under the web or 
the web strand. The air blast supply also comprises, furthermore, an air blast line 17 each for 
each turning bar 1 and 2, which extends over the length of the first guide 21 belonging to the 
respective turning bar 1 and 2, and an air blast connection pipe 18, which is connected with the 
air blast connection 6 of the turning bar 1 and 2 in question, is branched off from it, the figures 
not showing the flexible connection between the air blast connections 6 and 18. The air blast 
holes 5 are formed for each turning bar 1 and 2 on a hemisphere of the regular cylindrical surface 
only. The regular cylindrical jackets of the turning bars 1 and 2 are correspondingly rotatable 
around the longitudinal axes of the turning bars 1 and 2 in order for the air blast holes 5 to be 
able to rotate in all positions of the turning bars 1 and 2 into the particular circumferential area 
being wrapped around by the web or the web strand. The connection may be established 
especially between two locked positions, into which the rotatable jackets of the turning bars 1 
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and 2 are rotated during an adjustment of the turning bars 1 and 2 corresponding to the guiding of 
the web. It would also be possible to provide the turning bars 1 and 2 with a friction-reducing 
coating instead of air blast holes 5 and the corresponding air blast supply. However, the air blast 
supply is preferred. 

[0046] Figure 3 shows an individual turning bar level of the turning bar levels 3 and 4 in 

the same state as Figures 1 and 2. In this state, the two turning bars 1 and 2 of level 3 or 4 are 
parallel to each other and have a distance measured in the direction of the guides 21 and 22 
between them. The turning bars 1 and 2 are connected each with their first turning bar holders 
11a. 

[0047] It is assumed that the web or the web strand enters the turning bar level 3 or 4 in 

the direction of delivery F on the side of the adjusting motors 20. If only the term (web) will 
hereinafter be used, this term shall also apply to a web strand, which was obtained by the 
lengthwise cutting of a web having the width of a plurality of strands. In the case of the 
hypothetical direction of delivery F, the web first runs over the upper turning bar 1, wraps around 
the turning bar 1 and runs onto the lower turning bar 2 exactly at right angles to the original 
direction of delivery F, wraps likewise around the turning bar 2 and is turned as a whole as a 
result. The web undergoes a parallel offset away from the side with the adjusting motors 20 due 
to wrapping around the pair of turning bars 1 and 2. The web thus turned is half as wide in the 
exemplary embodiment as the turning bar levels 3 and 4 or narrower, e.g., it is one third their 
width. 

20 


[0048] If the turning bar level 3 or 4 is to be used in another print production to turn a 

web with half a width, which enters the turning bar level 3 or 4 on the side facing away from the 
adjusting motors 20, both turning bars 1 and 2 of the level 3 or 4 are shifted correspondingly. 
The orientation of the turning bars 1 and 2 is changed by the shifting by 90° when viewed in the 
5 plane of the web. 

[0049] Figures 4 and 5 show the transition from the initial configuration according to 

Figure 3 to a first new configuration. The initial configuration and the first new configuration 
are turning configurations. 

[0050] Figure 6 shows the turning bar level 3 or 4 in the first new configuration, in which 

10 the turning bars 1 and 2 are again parallel to each other, but in an orientation turned by 90°, 
when viewed in the plane of the web. 

[0051] The turning bars 1 and 2 are pivoted during shifting by the superimposition of a 

pivoting movement in the plane of the web and a pivoting movement out of the plane of the web. 
A pure pivoting movement in the plane of the web is not possible in the exemplary embodiment. 
15 For the superimposed pivoting movement, the turning bars 1 and 2 form a first hinge each due to 
the connection with their associated second turning bar holder 12. These hinges form axes of 
rotation V, which point vertically to the plane of the entering web in the operating state, i.e., 
when the turning bars 1 and 2 are connected with the first turning bar holders 1 la, 1 lb or 1 lc 
associated with them. One second hinge each is formed by the second turning bar holders 12 and 
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the respective second guide 22 associated with it. The axes of rotation H of the second hinges 
extend in the plane of the entering web, which coincides, in general, with the horizontal, but this 
is not absolutely necessary. The axes of rotation H are at the same time also the central 
longitudinal axes of the second guides 22, which have a regular cylindrical shape in the 
exemplary embodiment. To form the second hinge with the associated second guide 22, the 
second turning bar holders 12 have a guide part each, which forms a sliding bush, which 
completely and closely surrounds the associated guide 22. A short arm each projects rigidly 
from the guide part of each turning bar holder 12 in the direction of the opposite first guide 21. 
The first hinge, i.e., the hinge for the pivoting movement in the plane of the entering web, is 
formed at each of the second turning bar holders 12 at the projecting arm of the holder. In the 
exemplary embodiment, the projecting arms are provided with a hole each pointing in the 
direction of the axis of rotation V of the joint in question. A pin is correspondingly formed in a 
projecting manner at the end of the associated turning bar 1 or 2 at right angles to the 
longitudinal axis of the turning bar 1 or 2, the pin being accommodated in the hole of the 
associated turning bar holder 12 in a rotatable manner. A double joint each with the axes of 
rotation and pivoting H and V is thus obtained for each turning bar 1 and 2 with the turning bar 1 
or 2, the associated second turning bar holder 12 and the associated second guide 22 as joint 
elements. 

[0052] The transformation of the initial configuration according to Figure 3 into the first 

new configuration according to Figure 6 will be described below on the basis of Figures 3 
through 6, and the transformation of the configuration according to Figure 3 into a second 
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configuration will be described on the basis of Figures 3 and 7 through 9. 

[0053] For the transformation, an operator enters directly the area of the turning bars 1 

and 2 through the frame wall 10 interrupted between the guides 21 and 22 and manually 
separates the respective connections of the turning bars 1 and 2 with the associated first turning 
bar holder 11a, doing so by pulling the locking elements 14 and pivoting the turning bars 1 and 2 
out of the mounts 13. After separating the two connections, the upper turning bar 1 is pivoted 
upward out of the plane of the entering web, and the lower turning bar 2 is pivoted out downward 
around the respective pivot axis H, as is apparent from Figures 4 and 5. The turning bars 1 and 
2, which have been pivoted out of the plane of the web, are subsequently pivoted by 90° each 
around the pivot axes V, which are slightly tilted in relation to the plane of the entering web. 
Before, during or after this superimposed pivoting movement is performed for each turning bar 1 
and 2, but, of course, after the manual separation of the connections, the first turning bar holders 
11a and 1 lb of the upper turning bar 1 are adjusted together by means of the associated adjusting 
means 19, 20 by the maximum path of adjustment away from the adjusting motors 20 in the 
direction of the opposite frame wall into their positions 19 that are the outermost positions for 
this direction of adjustment, and are fixed in their new positions by means of the associated 
adjusting means 19, 20 and thereby positioned. With the adjusting spindle 19 fixed, the fixing is 
brought about by the adjusting engagement in the respective screw joint. The first turning bar 
holders 11a through 11c of the lower turning bar 2 are also adjusted together by means of the 
adjusting means 19, 20, but they are adjusted in the opposite direction toward the adjusting 
motors 20 into their positions that are the outermost positions for this direction. After the first 
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turning bar holders 11a through 11c have assumed the new positions, the turning bars 1 and 2 are 
connected with the one of the associated first turning bar holders 11a through 1 lb as well as 1 la 
through 11c that assumes the position corresponding to the new configuration. This is the 
turning bar holder lib facing away from the side of the adjusting motors 20 for the upper turning 
bar 1, and this is the turning bar holder lib facing farthest away from the side of the adjusting 
motors 20 for the lower turning bar 2. 

[0054] The second turning bar holders 12 are slidingly displaced at their second guides 

22 already during the superimposed pivoting movement. The sliding guide between the second 
guides 22 and the second turning bar holders 12 advantageously has a low friction, but is tight 
for this in order for the turning bar holders 12 to be able to move possibly without jerks along the 
second guides 22. The adjustment of the positions of the second turning bar holders 12 may be 
performed directly at the second turning bar holders 12. However, the turning bars 1 and 2 may 
also be used as linkages of bars for the adjustment of the second turning bar holders 12. It is 
advantageous for this if the distance between the joint axes H and the guides 22 and consequently 
the lever arms acting when the turning bars 1 and 2 are used as linkages of bars are as short as 
possible. 

[0055] During the shifting, the operator turns, furthermore, the jackets of the turning bar 

1 and 2, which are provided with the air blast holes 5, by 180° each, as can be recognized from a 
comparison of Figures 3 and 6 and especially from a comparison of the views in Figures 2 and 5. 
The turning bars 1 and 2 are provided for this purpose with locking means, which form the 
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corresponding locked positions for the turning bar jackets for each turning bar 1 and 2. 


[0056] The connection between the turning bars 1 and 2 and their new holders 1 lb is 

brought about by slightly pivoting back the turning bars 1 and 2 and pivoting them into the 
mount 13 of the respective associated turning bar holder lib. Pivoting in alone is sufficient to 
5 push the locking elements 14 of the turning bar holders 1 lb out of the path of the connecting 

element 7 and thus out of the locked position. The locking elements 14 snap back again behind 
the pivoted-in connecting element 7, so that the turning bars 1 and 2 are secured at the turning 
bar holders 1 lb, and the connections are established. 

[0057] The shifting of the turning bars 1 and 2 may be performed simultaneously. 

10 However, the turning bars 1 and 2 are preferably shifted one after another. 

[0058] Figure 9 shows the turning bars 1 and 2 in a turn-around configuration. By 

wrapping around the upper turning bar 1 by 90°, a web, which has half the maximum width or an 
even smaller width, for example, one third width, and which enters on the side facing away from 
the adjusting motors 20, is led in this second new configuration from the direction of delivery F 
15 of the entering web onto a deflecting means, for example, a deflecting roller, which is arranged 
on the side of the adjusting motors 20. While wrapping around the deflecting means, the 
deflected web is led back into the turning bar level 3 or 4 and onto the lower turning bar 2, it 
wraps around the lower turning bar 2, and leaves the turning bar level 3 or 4 while maintaining 
the direction of delivery F of the entering web but with the top side and the underside turned 
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around. 


[0059] Only the upper turning bar 1 must be shifted to transform the turning 

configuration according to Figure 3 into the turn-around configuration according to Figure 9, 
while the lower turning bar 2 maintains its position, including its orientation. The position of the 
upper turning bar 1 corresponds in the turn-around configuration to the position in the turning 
configuration according to Figure 6. The same movements and motor adjustments are 
correspondingly performed for the upper turning bar 1 as in the case of the transformation from 
the turning configuration according to Figure 3 into the turning configuration according to Figure 
6. 

[0060] The configuration according to Figure 10 is obtained from the configuration 

according to Figure 3 by simply displacing the upper turning bar 1 in parallel to itself, while the 
lower turning bar 2 maintains the position it assumed in the configuration according to Figure 3. 
The offset movement of the upper turning bar 1 is carried out without taking out the turning bar 
1. The parallel offset is thus brought about by the adjusting means 19, 20 alone. It must, of 
course, be ensured that the second turning bar holder 12 cannot jam during the offset movement. 
Instead of bringing about the parallel offset by means of the adjusting means 19, 20, it would 
also be possible to separate the turning bar 1 in question manually from the first turning bar 
holder 11a, then to adjust the first turning bar holder 11a by means of the adjusting means 19, 20 
and the second turning bar holder 12 manually and finally to connect the turning bar 1 again 
manually with the first turning bar holder 11a, which is in the new position. Thus, either an 
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automatic/manual adjustment or a fully automatic adjustment may be performed as desired 
during the parallel offset. The fully automatic adjustment is preferred for the parallel offset. 

[0061] The exemplary embodiment shows how a simple and therefore inexpensive 

turning bar arrangement, which can be configured in a substantially more convenient manner and 
in a shorter time compared with a purely manual shifting of the turning bars, can be created by a 
combination of manual and automatic adjustment performed by means of adjusting motors. The 
set-up for a new production is considerably reduced at a comparatively low cost. It would be 
possible to reduce the cost by replacing each of the adjusting motors 20 with a hand crank. 
However, such a purely manual solution may easily lead to a marked increase in the time needed 
for the shifting, especially if a plurality of turning bars must be shifted during a set-up. 

[0062] While a specific embodiment of the invention has been shown and described in 

detail to illustrate the application of the principles of the invention, it will be understood that the 
invention may be embodied otherwise without departing from such principles. 
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